To evaluate the enterprises strategic management performance scientifically and accurately, this paper proposes the improved BP neural network model which imports the adjustable activation function and the Levenberg-Marquardt optimization algorithm. The improved model not only can simulate the expert in evaluating the strategic performance and avoiding the subjective mistakes in the evaluation process, but also enhance the learning accuracy and the algorithm convergence speed greatly. The strategic management performance evaluation of 14 enterprises in Hebei Province shows that the improved model is stable and reliable, and this method to forecast the enterprises strategic management performance is feasible.
Introduction
In information and knowledge economy era, the competition among enterprises has been extended in space and strengthened in time. In order to obtain long-term survival and sustainable development, the enterprises must pay more attention to their development strategy management. Therefore, enterprises need to construct a whole set of comprehensive and objective overall performance evaluation system. We may test and amend the enterprises' development strategy after considering the evaluation results, and evaluate the implementation effect about the enterprises' development strategy, then provide the basis for the adjustment of the development strategies and business strategies.
The enterprise strategic management performance evaluation is a systematic evaluation process, and a scientific and quantitative argumentation. There are many methods about the performance evaluation have been widely applied, such as: the analytic hierarchy process, the gray systematic evaluation, fuzzy comprehensive evaluation method, etc. However, these methods are subject to stochastic factors in the evaluation, and the evaluation results are influenced by subjective experience and knowledge limitations easily, which often with personal bias and onesidedness. In recent years, with the rapid development of the neural network that has the unique advantages-self-learning, self-organizing and selfadapting ability, it can overcome the influence of subjective factors and has been applied widely. This paper will use the BP neural network method to evaluate the enterprise strategic management performance synthetically.
The basic principle of the improved BP neural network
The BP neural network algorithm proposed by D. E. Rumelhart and J. L. McClelland makes the neural network to have the more practical and effective training methods. However, the BP neural network application in the complex system is restricted because the initial BP algorithm has the defects of the low efficiency and the slow convergence speed owing to the highly non-linear system. At present, most advanced researches have focused on the algorithm improvements, and this paper imports the adjustable activation function and the Levenberg-Marquardt optimization algorithm to enhance the learning accuracy and the algorithm convergence speed [4] - [7] . The input vector in the input layer is: X∈R n , X=(x 0 ,x 1 ,x 2 …,x n-1 )
T ; the input vector in the first hidden layer is: X'∈R ; the input vector in the second hidden layer is:
T ; the input vector in the output layer is:
The weight value between the input layer and the first hidden layer is denoted with ω ij , the threshold value is θ j , the weight value between the first hidden layer and the second hidden layer is denoted with ω' jk , the threshold value is θ' k , the weight value between the second hidden layer and the final output layer is denoted with ω'' kl , the threshold value is θ'' l , then the input and output in every layer neurons are met:
The activation function f (u) is a nonlinear function. We normally choose sigrnoid function, 
The learning process of the improved BP neural network
The study process of the BP neural network can be divided into two stages: the first stage is toward pass, namely input sample data from the input layer, transmit signal forward, and calculate the corresponding output neuron of every layer according to the above formula that is not feedback and connected among the layers. The second stage, namely the back pass, If the error between the actual output of the output layer and the goal output doesn't fall into the scheduled precision range, the error signal returns along the original pathway to amend the weight value and threshold value. By the two iterative processes, we make the network to achieve convergence at last. At this time, the error reaches the scheduled range. In the multilayer BP neural network, given a set of sample data (x,t), X ∈ R n , t∈ R m , when input P i th sample, namely (x p 1 , t p 1 ), we can calculate the network output y p 1 ∈R m , relative to the x p 1 using the improved BP algorithm, then the error function is defined as:
To all samples, the total network error:
We enter into the second stage of the learning process, namely adjustment reversely the weight value and the threshold value, and revise every weight value ω nq :
η is the learning rate [8] - [15] .
The learning process of the neural network is the process to seek the smallest of error E, but the traditional BP algorithm to complex networks, it very likely falls into local minimum value. This paper introduces the Levenberg-Marquardt optimization algorithm which can enhance the network convergence speed and reach the error range rapidly.
BP neural network model of the enterprise strategy performance evaluation

The comprehensive indicator systems of enterprise strategic performance evaluation
When evaluating the enterprise strategic performance, we should keep to the ideas and methods of system engineering, follow the principle of comprehensive, value correlation, scientific pragmatism, unity and cost-benefit, and construct the multi-objective comprehensive strategic performance evaluation system. The following factors are taken into account when we evaluate the enterprise strategy performance.
The strategic performance evaluation indicator systems about the employee lay
The enterprise strategy management is to emphasize the future development. The investments for the future enable enterprises to maintain their core competitiveness and form strategic competitive advantage. In the formation process of these advantages people is the key, because all the work need people to operation, so it is important of the staff study and training, quality improvement and mobilizing their work enthusiasm, which has a direct impact on the enterprise development potential. For this reason, it is proposed to establish the following indicators: (1) The percentage of graduates (U 1 ); (2) The staff keeping rate (U 2 ); (3) The staff training costs ratio (U 3 ).
The strategic performance evaluation indicator systems about the organizational system and process lay
Organizational system and process performance evaluation are mainly on the production efficiency of machinery equipment (or product) and the information system capability. The production efficiency of the product is mainly related to the production cycle, product quality and cost. Machinery and equipment production efficiency is to reflect machinery and equipment utilization. The information system capability is the capability to gain the financial and non-financial information about the internal management and decision-making in time. Therefore, the information system capability is the essential element of the enterprise performance evaluation. (1) Organization and management efficiency (U 4 ); (2) Information system capability (U 5 ); (3) The production capacity utilization ratio (U 6 ); (4) Product certified ratio (U 7 ).
The strategic performance evaluation indicator systems about the innovation and technology lay
The enterprise innovation and technology lay is related with the investment scale and utilization efficiency of research and development expenses, the innovate ability of new products and new technology etc. According to the above analysis, the evaluation indicator systems of the innovation and technology lay are as follows: (1) The research and development expenses ratio; (2) The new product development ability (U 9 ); (3) The investment return rate of new products (U 10 ); (4) Technology yield ratio (U 11 ).
The strategic performance evaluation indicator systems about the customer lay
Carrying through the customer relation management, we may improve customer satisfaction continuously, expanding market share and achieve as much as possible value so as to achieve strategic objectives of the enterprise. So the strategic performance evaluation indicator systems about the customer lay are as follows: (1) Market Share (U 12 ); (2) The relative market share (U 13 ); (3) The client retention rate (U 14 ); (4) The customer profitability (U 15 ).
The strategic performance evaluation indicator systems about the strategic alliance lay
The strategic alliance aimed at improving the relations with other business enterprises (such as suppliers), realizing the relation change between enterprises from competition to partnership, which aim to achieve a win-win situation. The strategic performance evaluation indicator systems about the strategic alliance lay are as follows: (1) The delivery rate on time (U 16 ); (2) Strategic synergy (U 17 ); (3) Orders satisfaction rate (U 18 ).
The strategic performance evaluation indicator systems about the social responsibility lay
The strategic performance evaluation of the social responsibility lay is mainly about the enterprise' social responsibility and the contributions to the community and society and so on. These mainly include: (1) Social and ecological environment indicators (U 19 ); (2) Social contribution rate indicator (U 20 ).
BP neural network principle of the enterprise strategic performance evaluation
We take the 20 indicator numerical values of describing the enterprise strategic performance as the input vector, and take the corresponding comprehensive testing results as the network expectation output. We take enough samples to train the network, make the relative error to meet the scheduled accuracy after ceaseless learning process. At this time the weight value and the threshold value hold by the neural network is the correct internal denotation acquired by the self-adaptive learning. Once the network has been trained, it could serve as an effective tool to evaluate the enterprise strategic performance.
The construction of the improved BP neural network model
(1) S.K.Doherty and other scholars' studies have shown that three-layer feedforward neural network, namely the neural network only contains one hidden layer can approximate any nonlinear function relation with any accuracy. So we set up a three-tier feedforward neural network, the input layer neuron number is the above 20 indicators, the determination of the hidden layer neuron number has not to reach a unified theory yet. According to the experience, the node number of the hidden lay should meet 2n>m (m denotes the input layer node number). Therefore, we select 7 network neurons for the hidden layer, and the neuron in the output layer is only one, namely the power enterprise financial risk comprehensive value.
(2) Network parameters initialized: we endow with the link weight value ω ij and the threshold value θ j between the input layer and the hidden layer, the link weight value ω' jk and the threshold value θ' k between the hidden layer and the output layer.
(3) Select a tier model randomly as the input signal.
(4) Calculate the input x' j and the output y' j of the hidden layer neurons.
(5) Calculate the input x'' k and the output y k of the output layer neurons.
(6) Calculate the general error u k of the output layer neurons, judge u k whether to meet demands, if met to step (9) and not met to step (7).
(7) Calculate the general ion errors of the hidden layer neurons:
The amending weight value and the threshold value:
(9) We take the next tier model as the input signal so as to all the training models train a circumference, until the total error reaches the scheduled accuracy. The learn process is terminated, otherwise we update the study frequency, then return to training again [16] - [20] .
Simulation experiment
In this paper, we take the performance evaluation based on the improved BP neural network of 14 enterprises in Hebei Province as an example, which are shown in table 1. We use the MatLab to realize the software program, establish the three-layer BP neural network structure of enterprise performance evaluation, the given study accuracy Є =0.0001, and we select 7 network neurons for the hidden layer. We take 1-10 group enterprise performance evaluation data and evaluation results in table 1 as the training set, train the network, and carry through the simulation evaluation using the performance evaluation indicators data of the four residual groups and the trained network. In table 2, the network training results and the actual comprehensive evaluation results in the enterprise operating process are shown. The simulation results about the 4 test sets and the actual evaluation results, as shown in table 3. The results in  the table 2 and table 3 show that not only all the training samples is very close to the actual evaluation value, but the results of the four simulation test sets is also very close to the actual evaluation. The enterprise strategic performance evaluation is associated with many factors, it needs large numbers of statistical calculation, and the factitious factors can be mixed into easily, which make the performance evaluation work is difficult. In this paper, we build the improved BP neural network model based on the analysis of the performance evaluation factors. It can not only overcome the limitations of the traditional evaluation methods and avoid the human errors in the evaluation process, but also enhance the learning accuracy and the algorithm convergence speed greatly.
To the comprehensive evaluation problems of presenting the non-linear relation among the factors, it gives a more ideal outcome.
